Crustal Structure and Evolution of Yellowstone

101

MONTANA

FIGURE 7.4 Bouguer gravity anomaly map at a contour interval of 5 mgal (map from Smith and Christiansen, 1980); data recontoured from
Blank and Gettings, 1974). Open circles correspond to locations of seismograph stations that recorded teleseismic P-wave delays. Average delays
are shown within the circles in seconds (from Iyer et al., 1981). P-wave delays were normalized to the seismograph station at the northeast side
of Yellowstone National Park.

caldera. This large negative anomaly corresponds to a mass
deficiency and may reflect shallow low-density material in the
crust or larger low-density bodies that extend into the upper
mantle. Modeling of the gravity data in conjunction with a
velocity model from the seismic refraction-reflection data will
be discussed later.

Of particular importance is the delineation of an additional
gravity low of - 20 mgal at the northeast side of the Yellowstone
caldera, which corresponds in location in part with the Sour
Creek resurgent dome but extends ~20 km north beyond the
caldera. As will be shown later, this anomaly coincides with
an upper-crustal low-velocity body.

Superimposed on the gravity map are the locations of the

regional seismograph stations that were used to determine tele-
seismic P-wave delays by Iyer et al. (1981). The station locations
are shown by large circles that include the P-wave delays (in
seconds) relative to a uniform-velocity Earth model. These data
clearly show that the Yellowstone Plateau is underlain by ma-
terial of relatively low seismic velocities necessary to produce
P-wave seismic delays of up to 1.8 sec. Iyer et al. (1981) in-
terpret these delays to represent velocity decreases averaging
10 to 20 percent throughout the upper crust and 5 to 10 percent
in the lower crust and upper mantle to depths as great as 250
km.

In a joint inversion of the Yellowstone gravity data and the
teleseismic P-wave delays, density and velocity decreases were